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A SEARCH FOR ITEW FUEL CO1PONENTS 4 SEP 1881

IN EXPLOSIVE MIXTURES WITH AMIONIU14 NITRATE

byI
M.C. Neveu

fi ABSTRACT

A series of about 80 dye samples was tested by differential scanning

calorimetry (DSC) for eutectic formation with ammonium nitrate and 2:

release of energy. Thirteen of these showed these desired character-

istics. These were in the class of oxazines and dioxazines with ionic

groups; and of Ionic and non-ionic aminoanthraquinones. A discussion

is given about the possibility of the non-ionic aminoanthraquinones

to form eutectic mixtures with ammonium nitrate.'A synthesis of

2,2' ,4,,',6,6'-hexanitro-3,3'-biphenol was carried out and it8 thermal

properties as well as those of its potassium and axmonium salts were

determined by differential scanning calorimetry. The significance of

thý. u N & dyes as f2els in fuel/oxidizer explosive systems and of the

use of the Colour Index for trhe discovery of further intermolecularly

reacting explosive systems iL discussed.
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I. INTRODUCTION

It has been well demonstrated in recent and current research

that chemical compounds can be chosen, or designed and synthesized,

to produce nonideal explosives - particularly intermolecularly

reacting ones - which have very attractive characteristics. The

characteristics include performance, sensitivity, safety, low cost,

industrial availability, strategic and tactical invulnerability,

producibility, and mechanical properties.
1,2

This has been shown with three totally different systems:

(a. nitrate oxidizers and crganic fuels (ethylenediamine dinitrate (EDD)/

ammonium nitrate (AN), for example; (2) systems in which a compound is

specifically synthesized to form a eutectic around the ammonium moiety

rather than the nitrate, and which behave almost ideally; (3) high-energy,

high density inorganic fuel/oxidizer systems of hydrides and perchloraces.

The systems listed above are two-component intermolecularly

reacting ones. One of the factors which governs their effectiveness

as explosives is the particle size of the two components; the smaller

the particle size, the larger the surface area available for each

component to react with one another. This thrust towards smallest

particle size leads logically to a search for systems whose components

form solid solutions or eutectic mixtures where the particle size is

essentially at the molecular size level. The effectively small particle

size and high intimacy of the mixed compounds are expected to lead to

enhanced performance of potential intermolecular explosives.

..
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II. OBJECTIVES

One of the characteristics of L eutectic mixture is that

of a lower melting point than either of its constituent components.

The observation of a melting point depression in an approximately

equimolar fuel/oxidizer mixture would indicate the formation of a

eutectic. It was decided to screen a series of about 80 commercial

dyes by Differential Scanning Calorimetry for eutectic mi.ture

formation with ammonium nitrate as evidenced by an endotherm2.c peak

below the melting point of ammonium nitrate (169.60C).

It was expected that certain functional groups in these

dyes such as nitro, azo, phenolic, and amino, for example, might

contribute to the explosive properties and/or facilitate the formation

of eutectic mixturEs with ammonium nitrate. Another attractive feature

in the choice of dyes as potentiti fuel components in intermolecularly

reacting explosives mixtures with ammonium nitrate is the high

industrial production capacity of this country for the manufacture

of a great variety of dyes, measured in terms of barrels and tons

rather than grams in the case of specialty compounds prepared anid

synthesized on a laboratory bench scale. In addition, molecular

structures, commercial sources, and mebhods of synthesis for all

known dyes are tabulated in an extensive compilation entitled

Colour Index. In this compilation, dyes are assigned a given Colour

Index (C.I.) Number. In this arrangement, dyes with a speciflc major

structural feature are enclosed within a given C.I. No. range

(i.e. morioazk dyes 1-1000-19999; diaazo dyes 20000-29999; xanthene

dyes 45000_45999-, anthraquinone dyes 58000-72999 etc.). Finding

of expiosive properties and eutectic n.Lxture formation for a

2
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particular dye would suggest that other dyes within the same

C.I. No. classification system would show sLmilar behavior.

Thus, the classification system might be useful in the selection

* of other dyes with desirable properties. Indeed, because of molecular

structure differences within a given C.I. No. range,differences

in explosive characteristics among the members would be expected.

A wide spegtrum of explosive properties might be able to be formulated

with fuels selected from a given C.I. No. range or from a variety

of such ranges. The ultimate aim stemming from this concept would

be the ability to "custom-tailcr" an explosive with a specific

explosive property profile by selection of an appropriate dye as

organic fuel to be mixed with ammonitm nitrate or other oxidizer.

The immediate goal of this research project is the' verification of

the hypothesis that members of the same C.I. No. range will have

similar behavioral characteristics and to generate initial data base

upon which wide-spectrum formulation and "custom-tailoring" would

eventually be founded.

Another phase of this research project v'as the prepafation

of a hignly nitrated molecule, 2,2' ,4,4' ,6,6'-hexanitrr-3,3'-b-ýphenol

and the investigation of its properties as well as those of its

salts as potential explosives.

HO 1102 1102 OH

0211 \ /2\ /

WO 2 1102

Figure I. 2,2' ,1I,1I'6, '.6 -leani tro-3, 3'-biFphencl
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III. FORMATION OF EUTECTIC MIXTURES BETWEEN DYES AND AMMONIUM NITRATE

Mixtures of dye and ammonium nitrate about 50% by weight in

each component were studied with a Perkin-Elmer Differential Scanning

Calorimeter, Model DSC-IB. The DSC scans were carried out in two

•! sweeps: the first from the temperature at which the*DSC came under

temperature control, 570C, to 177°C - somewhat above the melting point

of ammonium nitrate. This assured proper mixing of the two components.

The second sweep was started, again, at 570C and was cr.rried on through

any exotherm that followed.

Experiments which did not result in formation of eutectic

mixtures usually showed identical DSC thermograms, specifically,

two endotherms; one occurring at 1270C involving a phase transition

for ammonium nitrate; the other at 1700 C for the melting of ammonium

nitrate. Experiments which did lead to eutectic mixture formation

usually showed a disappearance or diminution of the 1700C melting

of ammonium nitrate Qndotherm and the appearance of a new endothe.m

corresponding to the melting of the eutectic. This new endotherm

was centered at 1120C (standard deviation 6.60c) for the thirteen

dyes showing eutectic mixture formation. The exotherm which followed

was generally sharp and strong with a half-peak width between 20C and

40C. In several cases, the pen of the recorder went off-s.eale indicating

the liberation of a great deal of energy. For the same set of dyes,

the exotherm was centered at 2350C (standard deviation: 13.00C).

Table I gives the DSC data for the dyes which formed eutectic

mixtures. A copy of the Colour Index entry for all the dyes tested

is given in Appendix A. A considersble number of samples tested have

the same C.I. No. These entries include C.I. No.; commercial and

alternative names ; molecular structure (pi electrons of benzene rings

have been omitted in this compendium); chemical and physical properties;

-.. .... ei ' -
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TABLE I Temperatuxes of endotherms and exotherms for eutectic mixtures

Colour Index No. Temperature of endotherm Temerature of exotherni
i!51080 115 249

51120 129 222

51300 105 217

51310 Z05 2ý0

56055 13- 243

60710 109 227

611o 117 253

61500 109 241

61505 ill 219

61515 113 249

61570 107 227

64o50 117 242

65005 107 249

and lastly, literature and patent references. Lists of manufacturers

for specific C.I. nunbers can be obtained from other volumes of

Cblrur Index.

Colour Index numbers 12010 through 26150,given in Appendix A,

all azo or lisazo dyes, gave negative results. It will be noted that

these aire all non-ionic. Conversion of these into salts (phenolate or

ammonium) might result in eutectic formation, and possibility of

taking advantage of the functional groups such as nitro and azo groups

in their contribution to explosive properties.

Dyes from C.I. No, 51080 through 51319 all gave positive results

5v
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except for C.1. No. 51319. It might. be noted tkhat C.1. No. 51319

is non-ionic and the others in this grouping are ionic.These compounds

are in the class of oxazines or dioxazines.

The series from C.I. No. 56055 through 65005 consistedI of nine successful and four unsuccessful trials. Most of these are

substituted. anthraquinones with the exception of C.I. No. 56055

which has an analogous structure. The successful anthraquinones

(or analogue) all have at least one amino group on a side benzene

ring and many have two amino groups (somewhat remindful of the

prototype eutectic forming fuel, ethylene diamine (as a dcuble nitrate

3alt EDD, mentioned in the introductory portion of this report)).

Two of these (C.I. No. 61570 and 65005) are already ionic. In the

event that ionicity is necessary for eutectic mixture formation, it

may be possible that the non-ionic dyes with amino groups reacted

with excess ammonium nitrate to form the ammonium nitrate salt of

the dye with the concomittant release of ammonia as follows:

(W) Dye-NH2  + NH 4N03  )P Dye-NH 3 N03 + NH3

Studies carried out at the High Explosives Research and Development

Facility at Eglin AFB during a two-week visit at that facility between

semesters of the 1980-1 academic year pointed to this conclusion.

A program of converting the amino anthraquinones to their corresponding

ammnium nitrate salts by neutralization with nitric acid and studying

their eutectic forming ability with ammonium nitrate has been initiated

in this laboratory.

6
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IV. SYIUHESIS OF 2,2' ,4,4' ,6,6'-HIUANITRO-3,3'-BIPHENOL

The synthesis of the title hex±nitrobiphenol was carried

out by the nit;-ation of 3,3'-biphenol. This latter-compound is not

commercially available and it was intended to prepare it by a fairly

extended synthetic route described by M4ascarelli and Visintin4. It

was, however, discovered that one of the intermediate compounds in

this synthetic route, namely 3,3'-dimetho.xbiphenyl, was commercially

availeble (Aldrich Chemical Co. Inc.; 940 W. St. Paul Ave.; Milwaukee,

Wisconsin 53233). Consequently, the synthesis was considerably shortened

to one involving the cleavage of 3,3'-dimethoVybiphenFl (A) to

3,3'-biphenol (B) followed by nitration to 2,2' ,4,4' ,6,6'-hexanitro-

3,3'-biphenol (C) as shown in Figure II.

CH3 0 3CR- 3  Ho OR

-•+ CH3 1

(A) (•)

L1N03/H 2SO4

HO NO2 NO2  OH

0 N_

NO NO
2 2

Figure II. Reaction scheme for the preparation of 2,2"4,4',6,6' -

hexanitro - 3,3' - biphenol (C)

....... /- - ...7--..-
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I,

In a typical experiment involving the preparation of

3,3'-biphenol (B), 1.27 grams (5.93 millimoles) of 3,3'-dimethoxy-

biphenyl (A) was refluxed for 70 hours with 11.71 grars of a 47% by

weight aqueous solution of hydrogen iodide (43.03 millimoles HI)

in a distillation apparatus consisting of a 60 =m Vigreux column

equipped with a distilling head capable of total reflux as well as

take-off. Methyl iodide was removed periodically as it formed,and

collected in the distilling head take-off tube. The reflux mixture

was then cooled, and filtered through a sintered glass funnel of fine

porosity to yield 0.79 grams (72% of theoretical yield) of 3,3'-biphenol.

Recrystallization from benzene afforded white crystals melting at

325.4-126.4 0 C (literature value4 : 1230 C.

The nitration of the biphenol (B) prepared above was carried

out in the following manner. A mixture consisting of 0.20 g (1.08 milli-

moles) of 3,3'-biphenol and 2.0 ml of 18 M sulfuric acid was heated with

stirring at 100 0 C on a water bath for three hours. The mixture was then

cooled to 80 0 C, and 2.0 ml of 15 M nitric acid (30.0 millimoles RNO 3 )

was then added to it. A vigorous evolution of brown fvmes ensued and

yellow crystals formed immediately. Heating was then stopped and the

mixture was stirred nvernight. The reaction mixture was filtered with

a sinterei glass funnel (fine); washed with benzene; and dried in a

vacuum oven at 450 C for 75 hours to yield 0.32 grams of presumably

hexanitrob4!ienol (C) (64.4 % of theoretical yield) as yellow crystals.

Nuclear magnetic resonance (nmr) spectroscopic studies

confirmea that the nitrated product above had structure (C). A multiplet

centered at a delta value of 7.0 ppm in the nmr spectrum of 3,3'-biphenol

(B) due to The hydrogen atoms on the aromatic rings disappeared in the

spectrum of the nitrated t)roduct. A new peak, a singlet at a delta

8
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value of 7.75 ppm appeared in the nmr spectrum of the nitrated

product, indicating the presence of uncoupled hydrogen atoms at

the 5 and 5' positions of the biphenyl system as in structure (C).

The DSC thermogram showed an exothermic peak at 2750C

for the hexanitrated product (C). The potassium and ammonium salts

of (C) were prepared by exact neutralization with potassium hydroxide

and ammonium hydroxide. The potassium salt (orange) showed a melting

endotherm at 1080C and an exotherm at 323,C. The ammonium salt

(orange) gave an endotherm at 278 0 C and an exotherm at 3030C.

V. RECOMMENDATIONS

In view of the possibility that eutectic formation of non-ionic

anthraquinones having amino groups may have been made possible by

their conversion into ionic compounds by a "direct reaction" described

by equation (1) on page 6, occuring while the DSC scan was being made,

it would be of interest to convert these anthraquinones into nitrate

salts by neutralization with nitric acid and isolate them. Their DSC

thermograms could then be made and compared to the DSC therwgrams of

their corresponding non-ionic counterparts to obtain clues concerning

the mechanism of their eutectic formation.

Another project that would be worth considering is the

conversion of the non-ionic azo and disazo (y-es into ionic

compounds by the neutralization of the phenolic group with a suitable

base to form sodium, potassium, or ammonium salts. Mixtures of these

with amonium nitrate could then be studied with DSC for eutectic

formation with the possiblility that this class of compounds with

their attractive azo and nitro groups could be used in fuel/oxidizer

eutectic mixtures.

9



It would also be of interest to make quantitative measurements

on the exotherms obtained in t1rs project. The exotherm could be scaled

up to one having an accurately measurable area. With suitable calibration

of the instrument with standarde of accurately known heat capacities,

the heat released during the exothermic stage of the DSC scan can be

obtained from the measurement of the area of the exotherm. This

. quantitative data could then be used to compare the energy output of

the systems studied in this work with each other and with other systems

for which this data might be available or measurable.

Lastly, it might be well to construct phase diagrams for the

systems studied in which me2Ang points of a series of compositions

of fuel and oxidizer are measured by DSC. This would verifj the eutectic

formation and would give the composition of the eutectic Lixture.

In addition, thermodynamic properties such as enthalpy, entropy, and

free energy could be extracted from these.

10
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AP-PENIMY A. rol~our Tnd#Ix entrl-s for dyes tested for euatecticmixture form7ation with wnmoniua.i nitrate

12010 C.!. Snivent tR..d 3 (flord..jux) hcoers 0. N. Witt and A. fluntuwck 1891
Witt & lluntrdck, Der,. 27 (1894), 2360

X~z q OUFIAT 764 --- Sudanbraun B3

NI.p. 168*C (bronze crYstals)
~P-mteriiditic -I -Naphthol Soluble in etha~nol, acetone and berwzne

1 '20595 C.I. Solvtot Yclluw~ 14 (Reddisha yelaw) hisacivert - C. Litberninnn 1683
I.HO FiA'f*764 -Suclanoiaingc R

X-8/~ Liebtrin.,nn, Bere. 16 (18S3). 2960
\ýIv ~~ Zincice & i ndewa.ld, Per 17 (1SS4%. 3031

Marg: try, Ciz 141 (1834), 27 1
Zinckae & Rat~ailin, II tr. 19 (18S6), 2432

Anziline -. 2-Napltthol Denarn, G~aza. 1S (1885). 405
Zincke & L~a%%on, IBer. 20 (1 S97), 211)3

Ilauter & . tesluo v, ACS, 63 (1941), 419; JSljC, 5j (1941,, Fischer wibd.20 Ibid.7), (1 &72 .1 7
Ctoss, JSDC, 61 (1945), 75 eneg bd 0(87.37

2'iwollwirg S,,I ~t~ ,nal orn I~xd~'vatvE5Jacobson. Ibid. 21 (1 8SH), 415270ffElk i rg dutrl .KWh (1935) rpilexdriai' Melduhi & Eit, Jc:s, 53 (183S) 460
Daewn & Ifundquar, Mr,(93) 59 ~ldula & hni-pa~n, Ibid. 55 (1 SSQ)), 6f~j3

rew 1: Lundquist, Ibid1. (1938). 293 Goldschntidt & RosoAll, Ber. 23 (10'0), 4"A
Drew & Duntuisr, Ibid. (1940)), 1065 Goldschniidt & 1irulpacher, Ibid. 24 (j"!), 2306Drew& Dritvi, id,(194), 065McPherson, Iibd. 28 (1395), 2418
?10.p. 13* lantzsch, Ibid. 32 (1899). 3100
Solublein ethatiol (oriinge red). acetone andt benzene' MIkhlau. toah Ibid. 33 (1900), S
Imsolublet in watwer Mbhlaut & Kelpel, Ibil. 33 (1000). 2837
11,504 cn,-mgnardoniltio n-oagyelwpt fneHlmCi.Actr, 8 (1925). 7S.3

Cooin (drkgren)but on se~.aration and exjpusure loses hydrogen 13rattkey& Robinson, Ibid.d1934, 14';cf. J.SDC, 51 (193S), 37
Ichoid R~C .. ouir n~ram yrclrd rtls~o owe.o & Da~.nbtrfi.d JSCS. 51930 , 27 4

12075 ca. Pigment Orange S (Bright reddiih arattge) . Diseoverer - R. 1.such 1907
NOgfalBP 18736,'08; lisp 912138; F? 3947S4-. GV 2172%

OsN()-N= B13I01661, 135
PIAT 764 - Periiantntrut GO
Rowe & Lev'in. JSDC. 41 (2925), 355
Standard-u1S 319114 C.1. 1'igcnieit Orange 5 (Diiiitroandiiie fio

2,4-Dinitroaniline 2- 2Nniihthol M.p. (from fgluci~al acetic acid) 302T sarn2! red crystals
"*oconc. - p%;rple; on dilution - orange ppt.

11- NO, - no chggnse
NXaII(- no clunge

12085 C.L Piginert Red 4 (YeiUu,iwsh red, tint Reddish omrang) bisovews'a- 'V. I4enberg and 0. Spengler 1907
Agfa. USP 8655S7; ,FP 363259; GP 180301 (Fr. 3. 704) 7C1 NO 11I0S 1661. 137

N~FIA T 764 - Permanentrot R
Whitmore & Rsvulcs, JACS. 62 (1940), 1637
Standard-BS 3 599#1S C.I. Pigment Red 4 (Chlorinated
P-nitrosnil~ne Red)

Slgty soluble in ethanol, aCetone and benzen*
1aS, 4Conc. - bluish magenta; o cti.dition -yellowish red pe

Alcoholic KCOH -violet solution



12120 C.I. Pigment Red 3 (Yrllo.iAsh red) Badische Co., BP 19100/0S; FP 357853; OP np. F2(263 (Fr. 8,
725)

NO, Io BIOS 1661, 49. BIOS 961. 114
FIAT 764 - I lansarot B

11< -- Shairaishi, J. Caern. Ind. Tok. 22 (1919), 99
Rowe & Levi,., JSDC, 37 (1921), 205
Everest & \Vallwork, Ibid. 44 (1923), 102
Whitmore & Re'ukaq, JACS, 62 (1940), 16S7

2.Natro.p-tuluidine -* 2-Xaphthol S~tandards
OS 3599/1 C.,. N'inment H0€, 3 (ToLuIdine Red)
iolland NEN 1964 5271 Pigments. Test methods for Toluijinc Red

M.p. 2S8'C
Slightly soluble in ethanol, acetone and benzene
H,SO, canc. -- deep reddish violet; on dilution - orange ppt.
14HNOC cone. - dull %errnilirn
NaOH dil. - no change

12140 C... Solvent Orange 7 (Reddish orange) M.L.B., BP 5767183 "USP 306546; OP 29067 (Fr. 1, S49)
CH itro 1isulfite compound

CE, *10 O FIAT 764 - Sudamorunge HR
-. tlhlhluser, DIaw. 264 (1S87), 238

'5. -(Rowe & Levin, JSDC, 40 (1924). 227
Cross. IMd. 61 (19435)- 75

2,4-•.v•di e .- 2.Naphthol M.p. (from glacal ucetic acid) 166"C

Soluble is ethanol, ar.etone and benrne (reddish orange)
)lSO, cone. -crimson; on dilution - crimson, then orange to

reddish brown ppt. .
HNO cone - brigtht orange solution, becomes duller
NaOl4 10%-insoluble (bleed, yellowhh)
Alcoholic solution "" I ICI cone. - rcange solution;

+ NaOH cone. - redder

121 : ;1) C.l, Solvent Red I (Ytllowuih red -* Reddish orange) DiNrsere - P. Criess 1899
Badische Co., USJP 213563; GP 12+.51 (Fr. 1. 361)
FIAT 764 - Sudnarot 0

Dolls I1oVies, JSDM, 30(1914), 106
C . N _ IN-8Rowe & Levin, Ibid. 40 (1924), 227

M.P. (from glacial acetic Adid) 180"C
Soluble in ethanol (red; on boiling)

*-Anisi -Ln.- 2-Naphthol HSO cone. - claret red ; on dilution - dark red ppt.
Alcoholic solution + HCI - wine red;

"+ NaOH -orange

12315 C.I. Pignment Red 22 (Red) Discoverers - A. Winther, A. Laska and A. Zitschcr 1911

*Cus HO *CO.HN(Jj Patents as for C.1.12300

O'N .
f

$-Nitroi-.-toluidine --. 3-Hydrox'y-2-naphthanilide

12355 C.d. Pigment Red 23 (Bluish red) Diseowr --A. ,Vinther, A. Las-- and A. Zitschet 191A 1
NO, Patsnes aa fiw C.1.12335 S

OCH. NO COHitzC>

5-N• Xiuo..-anisidine -. 3.11ydroy,-3'-nitro-2-naphthan;lidug

12
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12485 C.I. Pigmnent Red 146 (Red)-

0C0Ia HOCO 11NOQC1

NS OCH

3.Amtno-p-aeiis ~nitidc-e,4 '-Cliloro-3.hydtrox.)-.2 ',5-dineethoxy-2-naphtlwnilide

V 12516 C-1. P1i'nirnt Redc 183 ( Wuiaih r4d

CHO, 110 CO-HN(<§ ?ý 1-1
MI~NH-OmS(a)NýN-8

2-MN-,'oxy 1 -*.5-ditmethylsulruiilamj&i'*--3- 1ydroxy.N.(2.oxo.5.benzimidazolinyl).2-uiaphth amid.

12 0 .lI. Disperse Yellow 4 (Birighet greo.niht~ yellowi) Dl roei, - .Fussenegger 1905
HO Badische Co.. BiP 11205105; UfSP SOM077; OP 165327 (Fr. 8.

718)
C> i ofBri. 1ý-cCorp., BIP 236037

Roe IC Lectitre'., 36
Aniline -. 2,4-Quimolintdnio For preparatitin of coupling component tee -

GP l~t7 (i.6.1224)

Soluble in ethanol, acetone and toluene

20 040 C.I. Figment yellow 16 (CGree'.uh Yullow) DiscoIIIreI - A. Laski uand A. '/Atscher 1921
Griesheimn-Blektron, liP 210217; GP 386054 (Fr. 14, 1006)

C11, CHO, BIOS 1661. 144
01 )') _C11, C.OH Cl F'IAT'764 - Pernianantgelb NCO Canerrefoe NCO)

Cl'L-C-10-N -< FIAT 1313. 3, 473

2,4-Dichurnatiliiine (2 mot.) -" 4:4 .- lBi-o.scetoacetotoluidide

C.'9 1d. Pi.fmenit Yellow 14 (ItUau) Otr4jhtirn-E~ektron, 6P 251470 (Fr:TI'.435)
BIOS 1661. 162

C113 CHO, FiAT 764 - V'ulcanechtgtelb G
ni CO Cl l 110 H~CInsoluble in wvte

>N149tC.NN ~<'> N N2K0I ( Very slightly soluible in toluene
-11,S0, cone. - bright reddish orange; an dilution - ditty

~.3l~i.'u~.~iie *oAcc:oacet, oluidide (2 mot.) greenisih ytltow lipt.

21100( C.!. Figment Yellow 13 ( eo)Grieshelm-EleI'trn. VtiP 251479 () l&5

CIE, C1I, FIAT 764 - Vulcaniechtgelb GR
CIl I Cl HOC FI 13 13d, 2. 280, 285

&.fle~lerai~ne 2,4.Acttnai:volldide (2 mtuG.)

211) C.l. Pigment Orange 13 (f'dddis5 ornnge.) Deicoi~rte- A. Lassxa 1910
Griesheirn.Elelstron. 11P 1730!11; USP 1001286; FP 4254-29;

-V-00 Cl C1 CI 10 OP 236S56 (Yr'. 10, 937)
N ~ ~ ~ i t*- -C - \N - BIOS 1661,.122

C__ FIAT 764 -Permanentorag
CH!. CH, H,SO, cone. - bluish scatrlet;- on dilution -reddish or*Ane ppe.

*the1orleljnb-v.dint.:.' 3 -;tthyl .1 -phenyl- 5-pyrazolone (2 otrl.) 1tNO, cone. - brownish scarlet

13



2t,'•0 C.!. Solvent Red 19 (n7li-Ih blhish red) FIAT 764 - Sud.nrot 711

0- Soluble in ethanol (carnmine)
Very soluble in accrone and.,benxene
"",SO, tone. -- brilliant sreenish blue; on 4diluton -bult;'p |'en • (,n•i, .. X-E-.i-M-2-naplbthylAmine violet to bordeaux

26100 C.T. Solvent Red 23 (Yrln•ni; t.,d) Diseuvr'er - F. Gr~isler
Rumpff & C;rissler, lIn 5003/79; 14' 134802

Ho KKrUgcner, GI' 164S2 (Fr. 1, 443)
X "- N- FIA T 764 - Sudan Red 1l KNieuv.ki, Bto;,. 13 (ISS0), SOO!. 1833

?Rowe & l..evin, JDC, 40 (1924), 226
Reers tallicd from ethanol -- brown plates with green rne,,Altia

p.Phenylazo-Aiiltne --b 2.NiAphthol lustre, M.p. 19SC

Soluble in ethoanol and acetone
Note - Some eo,,,.r, r.at prodiuets are .oade froo, mixtures of Very tn!uble in benzene

S-pheuuylwos~ii,�n~ e,11d ift honuflog~ses and are r,., o.posed of C1,.26100 tiSO, conc, - bluish, green; on dilution -blue solution, then
cad C.L26105 led ppt.

26105 C.I. Solvent Red 24 (Red) TFAT 764 - Sudan Red DR

CH C 11, p. 194-185 C

N" N' " "Soluble 
in ethanol and acetone

Very soluble in benzene
4-o-Tolylazo-o-toluidie - 2.•Naphthol 11,SO4 cone. - bluish green; on dilution - red ppt.

26125 CL. Solvent Red 27 (IlluihA red) F/"IT 764•. Sudanrot SB
(CII,), ,-(CliI), )l" Evenson, JA Assoc. Off. A,-,c. Che/n. 27 (1944), 572

Xylylntoxylhdine -i 2-Naphthol

Note - For Sudan Red 51 (IG) the .vy)-h htao:dWine wat a ,nhrivd Soluble In ethannl (yellowish red) and acetone
'Pro,4C iAtaiteJdfrom tcrhnieal msi 'd xyhidits 0"0' ,,) upd mi.sed te,hadinet Very sr,!uble in brenzete
'20",) I1ISO , conc. -- greentish blue; on dilution - bluiph violet, ppt,

26150 C.L Solvent Black 3 (Black) Iladische Co., GP 278079 (Fr. 11, 1197)
FIAT 764 - SudanschwaBz BN, BT, 413

- Ne N ~C NH~CliaSltible In ethanol, acetone and toluene
""CB H,SO, cone, - purplish black; on dilution - dull greenish blue

blue to black ppt.
Ethanol solution + tiCd cone, - bluish black;

Anir.e.. I 1.Naphthylamine .-- 2,3-Dihydro.2,2.dime•hylperimidine + NaOH cone. -- didl blue

SI UOS0 C.I. Mordant Blue 3S (Greenish -* Reddish navy) Disco•erer - Lort, nn 1906

Durand & Hiuguenin, BP 21949 106; USP 844155; FP 376794;
N C lbGP 189940, 1H9941, (Yr. 9, 234. 235)
' , N, CR' i BP 15731/15; US!' 1227407

lICLR, -1K0 Osandmougin & ULrlmer, J. prakt. Che/n. 77 (1908), SOS

R - CHI or C.H,; R, - NH, or OC115  Soluble In water (pale blulh green)

React *he relevant gallocyanine with N,N-dimethyl(or diethyl)-p- 1ISO, cone. - pale reddish brown (violet on addition of .nO,);
pheny!enediamine --v presence of nltro(or ri.dinitro)benzene and reduce on dilution - bruonish
to the; ir.-.-co.ncpouod Aqueous solution +r NaOH - oxidation to violet

51120 C-. MordAlnt Blue 56 (Greenish blue) Discoverer - Hagenbach 1889
Kern & Sandos. ZIP 569190; FP 201,469; OP 53942 (Fr. 2. 172)

Clascal name Dolphins Blue Ciba, BP 15751/137 USP 1227407
Nietaki & Otto. Be,. 21 (ISSS), 1741

IIN / 8"x 8NITI'ON) Grandmougin & Bodmer, Der. 41 (190), 604
F rm D "';-. Bodmer, Dissertnation, aZrich, 1908, p. 74

Viies, JSDC. 29 (1913), 321

OHl

Heat aniline with the hydrochloride of Gallocranine (C.1I.030) and
aSAfonste; convert to the sodium salt

Note t l-The yield is improved by blowing air Into the mixture A'hile Soluble in water (bluish violet)
beating to prevent the formation of leuco-Gallocyanine. which does not HSO, cone. - reddish violet; on dilution - dark blue ppt.
sondane with aniline Aqueous solution + NaOlI - reddish ppL

S. / i4
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5 !3 0 C !. ire t U uw 06 Ier.:l: bu.' i~ cov~ vu --. Brunner. Cr oun e. 'j-hicl. and Thilz. t 1 9~3 +
ý'J() ~ ~ ~ ~ ~ ~ ~ 1.. 1W..Drc I" o6(r.;tbu)H 44,IS?.; C/SI 2134305

RI 48?., 23. 'F1.-iT 1313,3. 2 62

Condrifen 5 a2aIit ,nu(nCrcd in

trin pstCeneflCt I. nagresi'utr %~is as. 4&. bindiu';~ ncy

51310 C.S. u1vect Uluv 104 (Gtreniih b&!ue) Dic~rn-Kranz~tid, Greunt, and Schulthei, 1932
i.C., 11P 408456-. USIP 2016504, G'P 606672 (res. 21. 2117)
11105 960, 79. FIAT )313, 3, 261

Cl ~FIA47'764 - Biviusticht'alau F301.

L x
.N - roUbtjbe po~itinn of the SO,N proups

Coc~ftn.ie 1-1,% re'nammie w~ith chlorsnil. oclcise tO diWUIZIOý in b~ilin~t
ni~t~Z~tetiawulftinat vvitth leum, gnJ convert to tetrasudiufl tait

BP 387S65 0
~ i 3 9 C Lt ipig et~ V/i ol et 73 (11I visI taol 1) op 94 6 56 D 10 9

01116 Cl. FIA7 t3BI 3,264 es16
0 elýN enntý%on, 3. U) Ii h'sLes16

~h~~Q~x~2 Wkaktaewunftl ý87

Cdn 3 . 9JA..tdiy1,;.tbIuote will, clitcr*01il In

56O Ci.1 Acid B~lack 47 (Uthidt goey) FI'I 64-

ror parag1tionf ut bk.4e see l DsQIN I'o&tC.,Jf'Z '

and sulf,ýqite

* ~~15 .a



LK _____________ _______________

SSO(I0 C.1. ?Trda.t 11 (Alutigiiiunt in prcsencc of Discoverers -- Itobiqu-t uid Clin (frrnt Nluacdcr) 1:3"'6
Culhium - Mlaiih retf)* C. (rndw.and C. liebermvi' (PhN.p. a) 1864

C. Gracbe, C. Ljcvbrinrinn, *,nd 11. Caro (Prcp. ?,) 195958000:1 C.1. Pignient fRedd 83 (iet.il comakl*x) W. H. Perkin (P'rep. b) 1869
Cl0-1,1at4*-l '*-' Alizarin Gractic & Liebtrinann, lip 3650168; US8I' 95465

Graiebc, lkiebetamnn & Catn, 11' 1936/69; US1 ' 15'334
o W. II. ieekih, J1" 1948;69, 3318/6'
t )Dale & Schtrlennmlc:r, BiP 216/70

N/e\ A\ 0 M.I..I., 11' 2649172, 5444194; GP' 17627 (Fr. 1. 308), S1230 (PF.
4. 334)

Auerbach & G'sscrt, 1IP 1269/74
o1aycr, Wer-kott & Siller, 111 207117414chinzerlng S, 11;1,1, l 1712/75

(a) 1liva dibromoanlthr.aquitioaa %%;th potasiull hydroxide Simpson, 1rooke & floylv, IIBI 1851/76M(b) I olet 2 -ant)r.,tqaL,'inesulfonic acid (Na) with bodium hydroxide I)utnicr & nrzedl, l.1' 2784/8.
"and a nitrate or a'h0orite Kbnig, BP 2136181

(c) I Icat It- lirainhto. %k ith sodium hydroide itnd sodium ýhlnrate l1r6nner, BP 739 182
o d)r nitrate (GP I1S52q) lh-lftier, Gi' 3628P 9 (1'. 1, 308)

(it) Iaat iithraquinoine with odium hydroide and sodium nit" r.e'erkuq & Siihnvr, GP 38454 (Pr. 1, 309)
in presence of sodium sulfite (UP 24 186, 245987) SchacfTer, 11P 20010/91, 2139"/98

(r) I loot ite'so-nitro derivatives of anthra•ccri with sodium hy"droxide flBdikche Co., BP 7398/04, 20664/13; PP 344680; OP 116526
4%t preence ofoxidis~i agents, g odium sunidtc imed 2me (Gil 290247) (-r. 8, 237), 2S7270 (Fr. 12, 431)

,? (1) 'r'=eat 2 -snnthmrmquinriiulfunic acid in thu ipresu of air with fayer Co., IIP 19641/08, 2354/11, 24642111, 11915/12;M ot riunn hydru\id q iiiuktfiied aith intohol ( pe' 287270) USP 10368S0, 1036881; FP 395137, 435118; )?ur.P 23391;l(p.) Alk'-ali falue 2-chluroimnthralcuimone in pres0nce of sodium P 241806, 245987, (Fr. 10, 594, 595), 249368, 251231, (7r.
chlora3te (USP 1744815) 11,5S6, 587)

(10) 'irnt 2-methuw lahuhriquinone with caustic alkali in presence Criesheini-Elektron, HP 16859/14; USP 1150152; PP 47"5141;
of aaoxidisin. agent (ill" 293328) GP 292247 (Pr. 12, 432)

Scottish Dyes, BiP 174101, 246529, 293328; CISP 1744815
BIOS 1484, 39; FIAf' 764 - Alizarinrot B, G, R
Graebe & Liebermann, 1cr, I (1S68), 49, 104, 186; 2 (1864)Not For inormti naturally ocurrn Alizarin e C..75330 14, 332 50; 3(1870), 359, 636; n. Sup. 7 (1870), 291

A4nn. 160 (18711, 138
Strecker, Z. C/meo,. 4 (1868), 263

"Chrormum-Dull ll'iha Ped; Iron-Duill•prple Perkin, Der. 7 (1874), 972, 1106;9 (1076), 2,31; Amoe. 158 (1871),
319; J. Soc. Arts, 27 (1879), 527; JCS, 23 (1870), 133;
29 (1876), 851; 37 (18•0), 554; 69 (1896), 627

Auerbach, Ber. 4 (1871), 979
Lilebermnann, Der. 4 (1S71), 108; Ann. 183 (1876), 206
Bbttger & 1'etersen, Ber. 4 (1871), 227; Ann. 160 (1871), 148
13eyer & Caro, Der. 8 (1875), 152

Liebermmann & Troschlie, Ber. 8 (1875), 379
Claus, Der. 8 (1875), 530
\Widmnnn, Ber. 9 (1876), 856
Baeyer, lBer. 9 (1876), 1232
Seuberlich. Per. 10 (1877), 42
Schunck & R6mer, Ber. 10 (1877), 175; 13 (1880), 42
Llebemnann & JIoccit, Ber. 11 (1878), 1613
von Pcrger, J. prakt. Chena. 18 (187S) (2), 118
Goppelsr•8der, Dingl. 228 (1878), 96; JSDC, 2 (1886), 63
Liebermann & Dehnstcdt, Jer. 12 (1879), 1293
Haushofer, Jahlresbor. (1882), 366
Levinstein, JSCI, 2 (1883), 213

Grandinoug~n, Cnpsipt. trepd, 173 (1921), 717, 1176 Lukianoff, Digl. 259 (1886), 97"Ti erstedt, th110. Soc. id,,, Ml,,lnnse, 90 (1924), 555 Nullerus, Cheam. Zig. 17 (1993). 316, 374, 615
Seheurer, Bull. Sac. iud. Al/illmis,,, 91 (1925), 473 Erban and Specht, Chiepq. Zt$!. 17 (1893), 542

anake, Proc. Imp). Acad. Toky'%-o. 3 (1927). B32 Perkin JSDC, 13 (1897), 81; JCS, 75 (1899), 434, 445, 452;
Philipa, AtICS, 40 (1927), 473 JhCI,22'(1903) 605
Wahl, Bull. Soc. Ahim, 41 (1927) (IV), 1417 Lagodzian4d, 1er. 28 (1895), 1427; 36 (1903), 4020; Arnt. 342
Schwenk, Chem. ZtI. 52 (192)., 45, 62 (1905), 88
h1majev & Fedorov, J. Cherm. Ind. R'us. 6 (1929), 535 Wicker, 1. prAt. C/en. 54 (1896) (2), 88
Robertson, JCS, (193'1), 1136 Dressen, Dull. Soc. iad. Alutho,,•, 68 (1902), 180
|lin-lu & I'erelmarnn, Cl"he,. Zenat. 1(1934), I110; 1 (1937), 422, 433 Liebermarnn & ilohenemser, H1er. 35 (1902), 1779
v inoki, Ciaem. 7rit. 1 1936), 1964 Ritter, Ch,?Pp. Zig. 27 (1903). 634
i"rpjuok-in, C/rip. Zent. 1 (1936), 2825 Persos, Pull. Voc. ind. Mulh/ouse, 69 (1903), 193

Geargletncr, 231, 257 Decker & Laube, Dtr. 39 (1906), 112
Buchereo, 336, .17 Holler. Z. ongew. Chlem. 19 (1906), 669
Barrneit, 2, et al Erban, Z. )arb..),ad, 6 (1907). 7, 22, 50
Fieva-David, 524 Romann, Bull. Soc. ind. 1mfulhmouse, 73 (1907), 174
Houben, 32. et &I Kempf, J. praht. Chem. 78 (1908) (2), 257
Mc(alnu.Buchweer, 216 Fehling, I1rv. se., Alat. col. (1909), 74
MAayer, 161 gattegay, Dull. Suc. ind. Ala'lhouse, 75 (1909), 348
Piers-Dav id, Suppl. 79, 80 Kornfeld, Fdrberxig. 21 (1910), 217
Thorpe. 1. 216 Freiberger, Fdrbervtg. 23 (1912), E5, 109; Bull. Sac. mtd. Mu~touseo
Veaognramrnn, 818 79 (1913). 651

Schmidt, Bull. Soc. chi/ma. 15 (19141 (4). Suppl. I
Knecht & Ilibbert, JSDC, 31 (1915), 241
Dimroth& Schultze, Anin. 411 (1916), 339; ODr. 54 (1921), 3029

Sonluble in acetone, alcohol (boiling), alkali. Cclloiolve Leigh, JSDC, 32 (1916), 205
Slightly solublc in benaene, carbon tetrachloride Diehl, Foipherbtg. 27 (1916), 134
Insoluble in alcohlnl (cold), Stoddard 4nlvcnt Schull, Bet. 52 (1919), 565, 1142, 1829
H,%O# cone.- yellomwish red; on dilution - reddiah yellow ppt. Sunder, Bull. Sac. iud. Aful/huse, 57 (1921), 137; 90 (1924). 72;
Na0I| - violet Reru. gin. Mfat. col. 33 (1934), 129

16
'I /

7/ ._..'. . *..... ......... '



I-.o

5S050 Siatoke Dye (Orainge) DiMcotsrrr .- F. Grhmin 1873 -

5S050: 1 CJ.L!,,911%ent Violct 12 (Alominkim sult-Viol.t) Dye intermn d:,tci for c*,,ouring -,no1es Smoke Orange I. (IG)
Mayer Co., liP 973/94, 975194, 12667/95, 27373]04, 27374j04,aname- Quinizirin 11499;05: 28101,107, 12619112; USP 1087412; 1i7 224740,

o 235Y6, 310329, 348927, 350957, 385358, 452244; GP 81245,II 819(,,. S6630, (Pr. 4, 296, 274, 301). 12.5579, 13556,1, (Fr. 6:

335, 29S), 161954, 1620.5, 162792, 163517 'Fr. 8, 252, 253,
253, 251), 203083 (1--r. 9. 681), 255031 (Fr. 11, 58,;)

Badische Co., VP 7394,05; USIP 754264; F,' 338529; GP 153129o i (F r. 7. 1 82 )
(a) Treat anthraticuinone with sulfuric ;acid itn the preseince of boric Scottish D~yes, 11P 209694

arid, boric acid amd mercury, boric Acid an~d nitrous ncid or nitrnit, acid Unt , B11 200385and intr-uu'y Du Pont, USP' 2003S51)flflC mflccuyC'IOS XXVl|-84, 62
"(b) Prreat 1-hydroxyanthraquinonc or 2-hiydron\,'nthir:aunotic rimm, je.ir87, 62

with %,.Afuric ncid in prescncc of boric and nitroui acids Grimmd, Ber. 6 (1873), 506

' -hrox-4-ntroanthraqurlnone rHiyer & Caro, B1r. 7 (1874), 968; 8 (1875), 152cquinone with sulfuric acid inl the puezence of boric acid Liehermnn& Giciel, le,. 8(1875), 1646,;, ~~(d) Condense phithalic anhydrid-. nnd po-clilurophenul in presence ILieberniann, icn 1ii e.83 (1875) .1 646,22(82,1 ;D: 0••7)

of boric ond sulfuric acidks Lieberniann, Ann. 193 (1876), 184; 212 (1882), 11; Rep. 10 C877).
607; 11 (1878), 1610; 35 (1902). 1496

aeyer, Bet. 9 (1076), 1232
:'chunck & Miner, Rep. 10 (1877), 554, 1225

M hahn, NVolf & Jlgcr, Ber. 57 (1924), 1391; Z. anal. Chn. 66 Dralle, Der. 17 (1884), 376
(1925), 106 Licbermann & von Kostgnrcckl, Be1. 19 (1886), 2330

Brats& Ziegler, Ber. 58 (1925), 755 Liebermann & Jellinek, Ber. 21 (1818), 1168
Rcynolds & Bigeluw, JAlCS, 4S (1926), 420 Lagodainski, 1e3. 28 (1895), 117; 39 (1906), 1717

reen, IC'S (1927), 2334 m rcket, J. praht. Chemn. 54 (2) (1896), 90; 11sr. 35 (1902), 392.
Zahn & Ochwat, Am.. 462 (192,S), 72 Perkin, JCS, 75 (1899), 453
/l&orie. t, 4 12, 239 Plcus, Bet. 35 (1902), 2,993

.. uerbach, 172, 250 ... , Georgievics, Z. Farb.-Ind. 1 (1902), 623; 4.(1905). 1%7; M7ftt.
Fierm-David, 501 Chem. 32 (19 11), 329
Bticlrer, 340, 348, 351, 354 Dienel, Per. 39.(1906), 926, 931
I.ritnte, 91, et at A Haslinger, Ben 39 (1906), 3537

U1011, r, 32,cet, -'. .. Grndmrn,)upin, A, praht. Chem.,76.(2) (1907), 139
Thorpe, 1,220 Pisovschi, 13tr.'41 (1908), 1436
V¢koa,,Tnraman, 823 -Schmidt, Bull,; Soc. mid. Afidho'cse, AG (19i4), 431

Meyer & Sander, Ann. 420 (1920), 113
Soluble il ether Ullmann & Conzutti, 1De. 53 (1921), 833
14,SO, cone. - greenish yellow fluorescence Scholl. Ddhl & Ilanigirg, Der. S6 (1923), 254S

58500 C.!. Mordant Violet 26 (Chromiuni-Viokt) , Dieos'r -- R. E. Schmirdt 1890
,Bayer Co., ,BP 8725/90, 17712/90, 4S71191; USP 446893;

Classical nati,' Quinalizarin FP 20656.1; GP 60855, 63693, 67063, (1% 3. 198, 201, 203)
DlIOS 1484, 27

" 0 . Liebermann & \ense, Der. 20 (1887). 862
0 Graebe, Bet. 23 (189g), 3739; Ann. 349 (1906), 205

Oil Schmidt J, pra/t, Chlem. 43 (1891) (2), 231; 114. Soc. ind.
111olhouse, 84 (191%), 428

1lhn, Wolf & Jil1er, Betr. 57 (1924), 1394
Flo Eegriwe, Z. anal. Chem. 76 (1929), 354Barnteu, 237, 259, 260, 264

Oxidise alizarin or quinizarin with a large excess of fur-kirg sulfuric Fitrz.Datid, 542
acid and hydrolyse 11oubna, 326, 330, 366, 370

- .--. Soluble in alcoholl
"".. . . . .. ...... HSO, conc. -.- bluish' violet; on 'diluti -*dull ied p~t.;

"60710 -C.. Dispers Red 15 (Bluish pinh -frdsh red) U. Schmidt and L. Cattermarn 1876

0 Diovvt.rm of use as dye for acelata•J. Baddily and A.
Shepherdson 1923

Schmidt & Gatterniann, BHe. 29 (1876). 2943 0 ,-

13rit. Dye. Co., BP 211720.• . " • ~~~I.G,, FP 72So.)*..." ... .

.. ..r_ -zM . - . - • 1 1484, 62; CIOS XXVI 1-844'62 •.... ...

.CIOS XXX1-58, App. 5; FIA T 1313, .200

(a) .?art!itly azinst a leuco-quiniza Hr. with aqueous ammonia under *,FIAT 764---.Cellitonechtrosa 13, Rauchbordo N." ..

pressu~re Wacker, Ber. 35 (1902). 3293 ..

ýb) Nitrate 1-hydroxyanthraqun"ne in sulfuric acidirn presence of Ulimanr. k'Conzeti,'Br'. 53(1920);834'.........""

bone •cid. Reduce the I-hydroxy.4-nitroanthraquinone formed with Brass & Ziegler, 1... ,.58 (192), 763
• mqueouh sodium ,uiidc- .,. . .. .,,.. ... ....

(C) Nitrate 1-methonyanthraquinonle, hydrolyse and reduce •Soluble In acetone, alcohol, benzene, linseed oil

(d) ltydrolyse 1-benrzando-4-chlotr'anthraquhnone 1'|SO4 cone. - dull yellow;. on dilution - browvi

17
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61105 C.I. Disperse Violet 4 (Uln/, t bldsh vinlel) Difcoaerei-- I.G.
C.!. Solvent Violet 12 Q(rriaht bhdih violat) .1310314184,61; FIAT1313, 2,205

o FIAT 7X" -- Cellitonechtviole~t $t
Thorpe, Y., 41

. *y............... . .

: f "(a) Meihylate leuco-1;4-di.aiinoantlitiquinone with methnnol'in' Solublc in-aetone, berizene . L
Sulfuric acid in the pre.enue of chlorine Slightly soluble in alcohol

(b) Trcat leuco,-quinizarin with an~monia and rnethylamine and Insoluble in linseed oil
oxidise ,, ........ HSO conc.4- brown i on diluzio, i red

61110 C.I. Disperse YBlue 19 (Bright reddhl h blue) Discoverer - BToyer Co. 1900
C.!. Solvent Blue 68 (Reddh: bliue) Bayer Co., GP 125666 (Fr. 6, 370)

",0, FDX 885 (IPB 74722) - Setacyldirektblau RS
KITs Mellor & Olpin, JSDC. 67 (1951), 621

"0 )Soluble in acetone, alcohol, benzene, Cellosolve
Condense 1.amino.4-hydronyanthraquinone with aniline in the '"1;htly soluble in carbon tetr-chloride

presence of boric acid . ; cone. - dull bluish violet; on dilution - dull blue ppt.

61500 C..l).isperse Mlue 14 (Bright blue) )isc..verer - 1.0. 1927
M.1L.11., IBP 15355/08

0 CiI Brit. Ce'.,nese, BP 219349
Brit. Dye. Corp., 111? 268891
BIOS 1484, 54; FIAT 1313, 2, 206
FIAT 764 -- Ctllitonerhtblau B

0
Treat quini;,arin uneer pressure with aqueous methylarnine and -Soluble in acetone, -alcohol, glactil acetic acid, nitrobernene,

odiun hy'drosulrite or zinc dust.- Oxidise the leuco compound' with 'pyridine, toluene . ..
*str6benzeni, or hot sulfuric ticid 1 '' .' .laSOa €tue." eddish brown'

61505 C.1. Dispe.so blue 3 (Brighi blue ) Discoverers - X. K6berle, R. Schweizer, C. Sieia..rw.ald, E. Runne,
and L, Berlin 1933

-C~3 TG.,BP 434906. 447037, 447090, 447107, 447103, USP M05O0;
. OP 6-38834 (Fr. 23, 988), 722593

.L J. 'J. BIOS987, 15S; BIOS1484,57; FIAT 1:313,2,206
VCn"cl, .. . .FIAT 764 - Cellitonechtblau rFR

(a) Condense methylArnin" and" " "• tbaneine with quinizarin and..
keuco-quinizarin in isohutannl and oxidise

"*(b) • Condense 1 -brorno.4-rethylaminoanthraquinone with ethanol-. Soluble in acetone, alcohol, benzene, Cellosolve
mine.in presence 6f c6ppericeaate . .... . .. Slightly soluble-in carbon tetrechlonde .

Note--According to IllOS 987, 1,4-bis(meihylarnano). ind 1,4- Insoluble in Stoddard solvent
nis(2-.ydrqythylanna)vnth raqw none 4re also present HS04 cone, - brown; on dilution.-- dull red

61515 C.!. Dhiperstj Blue 24 (Bright blur) Discoverer-Bayer Co. 1901
GP 159129 (Fr. 8, 323); GP 175069 (Fr. 8, 291)

0

Brorrnate 1.methylaminoanthraquinone and condense with aniline Soluble in ac:etone, alcohol, benzen*

1.8

i ___..... ... ... ...... ......... ~.<... _ _ _
____________________________________________
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